spectroscopy (NanoDrop 2000 Spectrophotometer, Thermo Scientific™) for reduced G5-DBA20 is characterized in saturated methanol.
SEC-MALLS-UV quantification of catechol units: Size exclusion chromatography (SEC)
consists of an Agilent 1100 solvent pump with in-line detectors of 1) UV/Vis detector (280 nm), 2) multi-angle laser light scattering (MALLS), and refractive index (RI) detector for evaluation of catechols, molar mass, and mass detection, respectively. A PLGel aqueous MIX-H column thermostat set at 60°C with 1% w/v formic acid eluent at a flow rate of 1 mL min -1 .
Conjugates samples are dissolved in eluent at 2-10 mg mL -1 , followed by 0.2 µm syringe filtration before injection (50 µL). Dn/dc of 0.185 is applied for PAMAM dendrimers mass detection. The UV extinction coefficient of catechol units are reported in Figure S7a .
NMR spectroscopy analysis:
Bruker Advance NMR at 400 MHz evaluated the G5-DBAX and reduced G5-DBAX in DMSO-d6 and methanol-d4 respectively. MestReNova and Topspin software aids the peak assignment and peak integration of 1 H NMR and 13 C NMR. Conjugates percentage calculation is listed in Table S2 . 2D NMR is employed to confirm the Schiff-base formation for G5-DBA20 and reduction of G5-DBA20 conjugate. activates the voltage potential across the G5-DBAX samples with the aid of a disposable 3-electrode polypropylene-based Zensor® chip, embedded with a 3-mm diameter GC as working electrode (WE), an outer annular crescent GC as counter electrode (CE), and a Ag/AgCl pellet as reference electrode (RE). A ceramic rheometer probe with 10-mm diameter parallel-plate geometry PP10 probe serves as the measuring probe and directly interfaces to the 3-mm diameter WE in contact with 20 µL of dissolved sample (G5-DBAX conjugates in PBS solution). The PP10 probe has an optimized 0.30 mm gap size, as gap sizes greater than 0.5 mm were previously found to have excessive gelation times due to diminishing electric field 
Cyclic voltammetry (CV)
:
SI Results

Known pKa and tautomers of aryl-aldehyde Schiff-bases
The Schiff-base catechol (phenolic tautomer, Figure S1 ) predominates in non-aqueous solvents like methanol employed in the synthesis, which displays similar UV/Vis peaks to the aryl-aldehyde Schiff-base base formed from salicylaldehyde and alkyl-amines [2] [3] [4] . The semiquinone tautomer ( Figure S1a , extrapolated from aryl-aldehyde Schiff-base) primarily exists in aqueous solutions (tautomer ratio of 0.088) and is similar in structure to quinone methides that are known to self-polymerize 5, 6 . Extrapolated pKa values from substituted catechols (e.g. ethyl catechol, pKa1 = 8.32) and aryl-aldehyde Schiff-bases (pKa ranging from [11] [12] advocates that the Schiff-base catechol is in a zwitterionic state at the pH's of 8.5-11.
Atmospheric oxygen is known to induce free radicals on catechols and spontaneously from quinones, as shown in Figure S1b 5 . Hypothesized electrocuring method at -1 V is given in Figure S1c . The absorption spectrum displays similar absorption peaks (280, 316, 405 nm) to the previously investigated system of salicylaldehyde and alkylamines (285, 320, 415 nm), which has a predominate phenolic tautomer in methanol 2, 3 . Higher grafting ratio of G5-DBAX took longer time to reach equilibrium, where the equilibrium log Kf of 2-4 drives the reaction to completion, albeit slowly 2, 4 . To achieve more than 75% conversion of Schiff-base formation, grafting ratios took 71 min, 153 min and 160 min, for G5-DBA10, G5-DBA20 and G5-DBA30, respectively.
Thermodynamic modelling of Schiff-base catechol to reduction intermediate
Reaction efficiency and final grafting ratios were assessed by SEC and results displayed in Figure S7e . With the known ε280nm, the grafting ratio is quantified and molar mass determination is listed in Table S2 . As is seen in Figure S7e , the molar mass of G5-DBAX positively correlates with the grafting ratio, leading to the shift of UV peaks at λ280nm and RI peaks to smaller elution volumes.
Assessment of G5-DBA20 before and after reductive amination. The G5-DBA20 before after reductive amination is compared by UV/Vis wavelength scan. After reduction of the Schiffbase to the secondary amine, the peak at 405 nm is extinguished ( Figure S8a) . The reduced G5-DBA20 is compared via self-curing (Figure S8b) , -1 V electrocuring (Figure S8c) , or +1
V electrocuring ( Figure S8d) . No changes are observed for self-curing or for +1 V electrocuring. However, instantaneous activation via reductive electrocuring (-1 V) is no longer present, and the gelation time is retarded from 3 to 8 min as compared with DBA20
conjugate. However, the gelation time is still faster than +1 V, and this is speculated to be voltage activated electrocuring via the tautomerized quinone-methide 5, 13 .
Cyclic voltammetry analyses of DBA, G5-DBA10, and G5-Benz10
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DBA is subjected to a number of scan rates and two kinds of working electrodes (Figure S9a-S9d ), displaying irreversible redox behaviour. The behaviour is retained when DBA is grafted to G5-PAMAM via a Schiff-base coupling ( Figure S9e) . Synthesis of the non-catechol Schiffbase coupling of G5-Benz10 observes no oxidation peak from 0.3-0.4 (Figure S9f) , suggesting the Schiff-base is redox active even in the absence of catechol, and it responsible for Epa2 in Figure S9e .
Redox curing of G5-DBA10, G5-DBA20 and G5-Benz20
G5-DBA20 was observed to instantly activate upon contact to aluminium surfaces ( Figure   S10a ), which precluded employment of metal probes on the rheometer. Catechols are known to form chelate complexes with Al(III) and metal oxides that are present on aluminium surfaces such as the disposable aluminium probes 14 . This necessitated non-conductive, 10 mm ceramic probes, which covered the working and counter electrodes of the 3-electrode disposable chip (see Figure 3a) . Despite high solute concentrations, low grafting ratios of G5-DBA10 did not under electrocuring (Figure S10b ), but are capable of chemical curing with periodate ( Figure   S10c ), suggesting that electrocuring is dependent on intramolecular dendrimer spacing. If no catechol is present, gelation is not observed under self-curing, -1 V, or 1 V electrocuring (Figure S10d-S10f) despite high solute concentrations of G5-Benz20. Table S2 . NMR and SEC-MALLS-UV comparison of DBA grafting onto G5-PAMAM. wt% G5-Benz20 at +1 V electrocuring. All formulations were prepared in PBS.
